INTRODUCTION
The effect of food supply on community composition of otherwise more or less identical habitats is of long-standing importance in benthic ecology and has received renewed interest following the discovery of relatively food-rich oases in areas such as geothermal vents (Enright et al., 1981; Ballard & Grassle, 1979; Comita et al., 1984) and hydrocarbon and brine seeps (Stein, 1984; Spies & Davis, 1979; Powell et al., 1983) . These studies have confirmed the general belief of food limitation in the deep sea and suggested food limitation on the continental shelf. Even in supposedly food-rich estuaries, some effects of restricted food supply are well described (Peterson, 1982; , although a community-wide limitation may not exist (Dauer et al., 1982; Wiltse et al., 1984) . A brine seep at the East Flower Garden Bank provides an opportunity to examine the importance of food availability in structuring communities of the continental shelf. In this paper, we first review the ecologic setting at the East Flower Garden (EFG) brine seep, then discuss the faunal distribution patterns in the adjacent communities and the evidence for an increased food supply produced by the brine seep's microbiota. Finally, we discuss the effect of this change in food supply on community structure and consider the relationship between meiofauna and macrofauna in benthic communities under food-limiting conditions. 
MATERIALS AND METHODS
Most methods for collection and sample analysis were described by Powell et al. (1983) and Gittings et al. (1984) , as were detailed site descriptions, Sampling locations and terminology are shown in Figure 1 .
Samples for carbon isotope analyses were frozen immediately after collection on pre-ashed glass fiber filters and kept frozen until analysis. Prior to analysis, each sample was treated with dilute HCI to remove inorganic carbon. The remaining carbon was analyzed by the method of Sackett et al. (1970) . Data are reported in terms of 613C in parts-per-thousand relative to the PDB standard .
Cluster analyses were performed using an unweighted pair-group-clustering method with Euclidean distance as the similarity index. Data were log-transformed prior to analysis.
EFG BRINE SEEP: ECOLOGIC SETTING
Brine, produced from dissolution of a salt dome underlying the EFG bank, flows into an amphitheatre-shaped basin at about 72 m depth near the edge of the bank. A brine lake (Gollum's Lake), approximately 25 cm deep, occupies the slightly lower eastern and central basin floor. Large sand waves occur in the lake, probably formed during the passage of major storms. Brine spills out of the lake at an overflow forming a brine stream which runs along the axis of a canyon (Gollum's Canyon), approximately 10 m wide at the bottom, 15 m wide at the top, 96 m in length, and extending from the eastsoutheast margin of the basin to the edge of the bank at 79 m depth. A small pool (Corner Pool), in a depression 2 m downstream from the overflow, contains undiluted brine and may represent a secondary seepage of brine from the substratum at a level slightly below the main seep.
Chemical aspects of the East Flower Garden brine were reported by Brooks et al. (1979) , Bright et al. (1980a), and Pov~ell et al. (1983) . The brine is denser than seawater, anoxic, and contains exceptionally high levels of dissolved hydrocarbon gases (methane, ethane, and propane) and hydrogen sulfide. The density differential inhibits mixing of lake brine with overlying seawater, although diffusion of dissolved components does occur. Because of the lack of mixing, chemical characteristics of water above and below the interface differ drastically over a vertical distance of less than 2 cm (e. g. salinity approximately 36 o/~ vs. 200 %) (Fig. 2) .
Gollum's Lake contains about 465 m 3 of brine. The overflow rate of brine from the lake into the canyon was estimated to be 355 to 718 m3/day, yielding a residence time of 0.65 to 1.3 days. Mixing of the brine with overlying seawater starts immediately as the Salinity (ppt) Fig, 2 . Vertical gradients in salinity and sulfide from Gollum's Lake and Gollum's Canyon near Cottonwick Rock brine spills out of the lake into the canyon, down a 0.5 m fall. Due to entrainment of increasing amounts of seawater in the downstream direction, the volume of recognizable brine is considerably greater at the canyon mouth (stream 1.0 m thick) than it is near the lake overflow (stream 0.3 m thick). At the canyon mouth the brine stream leaves its channel, spreads laterally, decreases substantially in height, and dissipates as it moves onto the level bottom adjacent to the bank. Salinity and total dissolved sulfide in the brine stream decrease considerably at two places during the stream's travel down the canyon: one in the overflow between Gollum's Lake and Comer Pool and the second between a downstream narrowing of the canyon (Constriction) and the Anchor, in the vicinity of Cottonwick Rock. Salinity in the overflow was 55 %0, down from 200 %0 in Gotlum's Lake. Near mid-canyon, salinity was 40-42 %o, and near the canyon mouth, 37 to 40 %o.
Total dissolved sulfide in 1980 was 1607 ~tM in the lake. This is distinctly lower than the value obtained by Brooks et al. (1979) and suggests a greater year to year variability in sulfide concentration than in salt concentration. In the canyon, sulfide concentration varied from 80 ~M just downstream of Comer Pool to 32 ~tM at the Anchor, Salinity and sulfide dropped to values near regional norms just below the canyon mouth.
Very coarse to medium sands -~ 2,0 -0,25 mm Gravel > 2.0 mm 50% Fine sands -~ 0.25 -0,063 mm Fig. 3 . Sediment texture at the sandy-bottom stations sampled at the East Flower Garden brine seep Brine flows at a rate of 10 to 25 cm/sec down the canyon axis. The travel time for water down the canyon is 15 min, sufficiently fast to make physical oxidation insignificant, even with substantial quantities of oxygen available, because of the slow rate at which sulfide is oxidized relative to the hydrodynamics involved (O'Brien & Birkner, 1977; Cline & Richards, 1969) . Consequently, dilution is the only significant factor controlling sulfide concentration (and salinity) in the canyon. Salinity and sulfide concentration also decrease from the bottom to the top of the brine stream (Fig. 2) , but contain many local heterogeneities which are probably manifestations of the dynamic mixing associated with the brine stream.
Most sediments at the EFG brine seep are very coarse to granular sands, and poorly sorted. Sediment grain sizes are quite uniform over the entire area, being slightly coarser in the canyon and around Gollum's Lake, slightly finer below Cottonwick Rock and just downstream of the canyon mouth, and intermediate at the farthest downstream stations (Fig. 3) .
Scour and erosional undercutting of carbonate rock is apparent where large boulders occur in the stream or where the stream contacts the canyon wall. The sand and rubble substratum of the canyon has also been affected by the flow. In 1976, coarse carbonate sand had been piled in levee-like deposits on either side of the stream channel and along the base of the canyon walls. By contrast, in 1980 the channel contained large ripple marks and showed evidence of substantial flushing and sediment transport. Sand waves were much larger that year in Goltum's Lake as well. We surmise that passage of Hurricane Allen near the EFG bank in August, 1980 was responsible for these effects (e. g. Brooks, 1983) .
BIOTA

Microflora
White patches were observed floating at the brine-seawater interface of Gollum's Lake and adhering to the substratum everywhere the interface intersected the bottom. Sulfide-oxidizing mixotrophic bacteria, isolated from the 1977 East Flower Garden brine samples, produced sulfur deposits in the laboratory (Lauer, 1979) . Evidence strongly indicates, therefore, that the white material at the lake's interface is produced by a planktonic population of sulfur bacteria living just above the lake's surface.
A narrow, dark-olive colored mat typically occurs directly beneath and bordering the white mats in the lake. Deeper in the brine, covering nearly all of the bottom of the lake, is a deposit of light-olive colored material of loose, fine, particulate consistency which is easily resuspended. This deposit is several centimeters thick in the deeper parts of the lake, and is composed of organic debris and the remains of animals, plants and bacteria that fell into the brine and were partially preserved. In 1976, thin, diffuse patches of purple were observed on the light-olive particulate deposit directly adjacent to the dark-olive mats near the lake's border. The purple color was absent in 1977 and thereafter (Bright et al., 1980b) . The olive mats and purple coloration may be bacterial, possibly photosynthetic halophilic sulfur bacteria (e. g. Borowitzka, 1981) .
Extensive white mats also cover the bottom and sides of the canyon wherever the brine stream touches the substratum. The white mat in Gollum's Canyon was dominated by Beggiatoa (a sulfide oxidizer) and other prokaryotes with some Osciltatoria filaments and pennate diatoms. These organisms were embedded in a mucilaginous matrix, probably of prokaryotic origin. Bacteria such as Beggiatoa need both hydrogen sulfide and oxygen, and therefore can only grow at a diffusion gradient (or in a mixing zone) where both are present (Jorgensen, 1977) . The brine stream provides excellent conditions for sulfur bacteria of this type.
Diatoms were common and much more abundant in the mat than in other benthic samples collected away from the seep at similar depths on the bank. Though diatoms are not normally considered important members of a sulfuretum flora, other workers have found benthic diatoms capable of living in areas with relatively high sulfide concentrations (Admiraal & Peletier, 1979; Round, 1979) . Powell et al. (1983) divided the sandy-bottom biota into thiobios and oxybios. Thiobios, those organisms with an ecologic dependency on sulfide, consisted mostly of gnathostomulids, nematodes, oligochaetes, nereid polychaetes and some amphipods. They dominated the community in the brine seep canyon from Corner Pool to Cottonwick Rock. Oxybios, those organisms typical of normoxic sulfide-free habitats, were found below Cottonwick Rock, adjacent to the brine lake and throughout the general area. Oxybios comprised two groups; a downstream oxybios from below Cottonwick Rock to downstream of the canyon mouth, and the normal bank biota above Goltum's Lake in the brine lake basin and throughout the general area. , where the normal bank biota were sampled far from the brine seep system to establish background taxonomic composition and abundance, will be referred to as control stations and the biota as control biota. We use the term control in the sense of Eskin & Coull (1984) recognizing, as they describe, that these stations cannot be considered true controls in the strictest sense. Between Cottonwick Rock and the Anchor was a transition zone between the canyon thiobios and typical downstream, oxybiotic communities comprising a relatively sulfide-tolerant subset of the downstream oxybios. Gittings et al. (1984) described a similar community transition on the hard bottom. Cluster analysis supported this categorization on both the hard and sandy-bottom regardless of whether at the level of major taxon (Figs. 4, 5) , family (e. g. polychaetes, Table 1 , Fig. 6 ) or species (e. g. nematodes, Fig. 7 ). Only one hard-bottom station, R1, clustered with any sandy-bottom stations. Consequently, substrate was the primary determinant of faunal distribution, except in the canyon brine stream where sulfide was dominant. Nevertheless, outside the canyon thiobios, and within the two major substrata (hard-bottom and sandy-bottom), the primary determinant of faunal distribution was distance from the brine source: that is, sulfide concentration and food supply determined faunal abundances and both were ultimately derived from Gollum's Lake and/or Gollum's Canyon. The implications of this hypothesis will be explored in more detail in the remainder of this paper.
Fauna
TROPHIC IMPACT OF THE BRINE SEEP SYSTEM
The halo model A 'halo' effect has been observed for both anthropogenic and natural discharge systems (Mackin, 1973; Davis & Spies, 1980; Straughan, 1982) whereby microflora and microfauna dominate and are in high abundance near the discharge but macrofauna are poorly represented. Benthic meio-and macrofauna peak in abundance at different distances from the discharge, depending on the tolerance of the organisms to the stresses imposed by the discharge. In these areas, due to an increase in food produced by the . Cluster analysis of the stations sampled in the EFG brine seep system based on the distribution and abundance of all taxa, meio-and macrofaunal, on the soft bottom large microfloral populations often present, absolute abundances can be considerably above control levels even for those taxa also present in nearby, unstressed areas. In general, taxonomic composition tends to return to that of control areas before numerical abundance (Pearson, 1981) . The EFG brine seep system is no exception (Fig. 8 ). In this case, thiobios give way to sulfide-tolerant oxybios, which in turn give way to sulfide-intolerant oxybios with the distribution of taxa dependent primarily on sulfide concentration (Powell et al., 1983; Powell & Bright, 1981; Gittings et al., 1984) (Figs. 9, 10, 11) . Within the sulfide gradient, taxon abundances may be controiled primarily by food supply. Both Gittings et al. (1984) and Powell et al. (1983) reported increased abundances of oxybiotic organisms near the brine seep system (Fig. 10) . They suggested that, whereas sulfide is both diluted by mixing processes and diminished by oxidation with oxygen, food supply is only diluted by mixing. The effect of an increased food supply, therefore, should extend beyond the influence of sulfide. Consequently, high abundances of oxybiotic taxa, especially those typical of control stations, might be explained if a mechanism for transfer of food from The hydrodynamic-cropping model Three hydrodynamic factors are important in the brine seep system. (1) Gravitydriven flow occurs in Gollum's Lake and Canyon and advects material to the downstream sandy bottom. (2) Turbulent mixing created by the gravity-driven system advects material out of the canyon to the peripheral hard bottom. (3) Molecular diffusion moves brine across the lake-seawater interface whereupon advection moves it to the peripheral hard and sandy bottom of the Gollum's Lake basin. Autotrophy in the system depends on two energy sources: light and sulfide. The latter comes into the system with the brine and is delivered to the microflora by gravity-driven flow in the canyon and molecular diffusion across the lake-seawater interface. . Cluster analyses of the stations sampled in the EFG brine seep system based on the distribution and abundance of nematode species (pets. comm., P. Jensen, see Jensen, 1986 a, b, c,) Food for the fauna is ultimately derived from two sources, autotrophy and detrital input. Oxybiotic primary production occurs on the peripheral hard bottom throughout the area. Significant thiobiotic production occurs on the floor of Gollum's Canyon and at the interface of Gollum's Lake. A third source may be the brine lake itself (Bright et al., 1980a) . To the extent that Beggiatoa and other sulfide oxidizers are heterotrophic (Jergensen, 1977) , some thiobiotically-produced carbon in the canyon may be generated heterotrophically. Since, for the eukaryotic biota, the result is the same, this production has been included under the term "thiobiotic autotrophy" in Figure 12 .
Heterotrophic eukaryotic consumption occurs in three ways.
(1) Heterotrophs consume produced carbon at its source. This occurs in all oxybiotic habitats and by the thiobios in Gollum's Canyon. (2) Migrating subsystems (terminology of Copeland et al., 1974) comprising mobile organisms such as fish (Bright et al., 1980a) enter the canyon and downstream communities periodically to feed and then leave. (3) Gravity-driven circulation continually sweeps microbiota from the lake and canyon sulfureta downstream or advection mixes them up into the peripheral hard bottom for consumption there by heterotrophs. We will term this last process hydrodynamic cropping. Probably, much of the heterotrophic communities contiguous to and downstream of the lake and canyon sulfureta derive part or all of their food from this process. For simplicity these communities will hereafter be termed downstream communities. Hydrodynamic cropping requires that bacterial production must be high at the lake interface and in the canyon because the bacterial mats remain continuous in spite of it (Bright et al., 1980a; Powell et al., 1983) . Flakes of elemental sulfur containing bacteria are continuously swept over the overflow from the Lake's interface, and portions of the Canyon's bacterial mat are continuously swept out of the canyon's mouth (Bright et al., 1980a, b) . Hydrodynamic cropping would explain the observed increase in faunal abundances described in the halo model if it indeed supplied an important component of the food supply to the downstream communities.
Changes in isotopic composition of the biota Stable carbon isotopes have been used to trace carbon flow in food chains (Haines & Montague, 1979; McConnaughey & McRoy, 1979; Rau et al., 1983) . Brooks et al. (1979) Fig. 9 . Faunal distributions with respect to the halo model along a transect from Gollum's Lake, down Gollum's Canyon and out onto the adjacent sandy bottom below the canyon's mouth reported that inorganic carbon derived from the brine seep had a 613C value much more negative (--23 %0) than normal seawater (~ O %o) (and very similar to some crude oils typically associated with salt domes; Sorer, 1984) . Inorganic carbon from the seep provides part of the carbon for thiobiotic production. In addition, many sulfur bacteria fractionate carbon (Wong et al., 1975) and have 613C values different from other carbon producers (Fry & Sherr, 1984) . Consequently, carbon isotopes can be used to trace thiobiotically-produced carbon in this system. The bacterial mat was very heterogeneous and was difficult to collect and prepare (Fry & Parker, 1979; Thayer et al., 1983; . The most negative values for local benthic algae, including one very unusual value of -26.5 %o, all came from Gollum's Canyon (Table 2) . These may represent isotopic enrichment produced by gravity-driven circulation in the canyon reducing the size of the stagnant boundary layer around the alga through which ~2C and ~3C must diffuse; thereby enriching the plant in 12C (Osmond et al., 1981; Jorgensen & Revsbech, 1985; see Schidlowski et al. [t 984 ] for the opposite effect). Consequently, both eukaryotic and prokaryotic primary producers in the canyon and lake sulfureta are characterized by light 813C values. Organic detritus from sediment in the canyon had 613C values generally lower than other sediments in the area (cf. Parker et al., 1972; (Black & Bender, 1976; Fry & Parker, 1979) . This trend is significant (Daniel's test for trend, P<.01). Differential heterotrophic utilization of portions of the detrital pool at the various stations might produce such a trend, however, more likely the mixing of two sources of different isotopic composition is responsible. If the latter, then about 40-60 % of the detritus below the canyon's mouth is derived from the upstream sulfureta.
Most b13C values for animals were more negative than would be expected if the carbon source were either local benthic algae or plankton. Sponges, for example, from control stations had values typical for animals whose food source, ultimately, was marine algae (-20 to -20.5 %o, n = 3), whereas sponges from stations near Gollum's Lake and Canyon had values ranging from -25.4 to -27.6 %0 (n --3). These low values suggest that carbon from the brine seep sulfureta was the ultimate food source. Most of the 613C values for polychaetes (avg. -23.0 °/o0, n --5) and crustaceans (avg. -24.5 %0, n --3) from Gollum's Canyon were more negative than local benthic algae, suggesting that carbon from the brine seep sulfureta was the ultimate food source for them as well. Polychaetes from below the canyon's mouth had higher values (avg. --18.8 o/~, n = 2) than crustaceans (avg. -25.8 %, n = 3) suggesting that these crustaceans are more dependent on carbon from the sulfureta than are the polychaetes. In fact, the carbon isotopic composition of the polychaetes taken from stations below the canyon mouth was not distinct from detritus in the same area whereas crustaceans had much lower values. Consequently, the evidence indicates that a considerable portion of the carbon used by macrofauna in the brine seep area is derived from the sulfureta and that hydrodynamic cropping must play an important role in the transport of this carbon to downstream communities.
Effect of variation in food supply
How the quantity and quality of food available structure benthic communities has received considerable theoretical (e. g. Levinton, 1972; Wangersky & Wangersky, 1981; Levine, 1980; Hoffman, 1978) and experimental (e. g. Bianchi & Levinton, 1981; (amphipod) Young, 1978; Montagna et al., 1983; Tenore, 1983) attention. Field studies comparing food supply generally are difficult because experimental manipulation occurs on time scales too short for establishment of a new equilibrium condition, the food added is rarely natural in the purest sense of the word, and control sites are difficult to identify (Peterson, 1980) . The brine seep provides a good natural experiment to investigate the effect of food supply. Certainly an equilibrium condition exists and the food supply is produced naturally. The problem of control sites is mitigated by the great similarity between the physical parameters of downstream and control communities. Most parameters such as sediment texture, light and temperature are the same. Sulfide is certainly below levels producing significant effects. Only food supply and the flow regime carrying it are very different. Moreover, the food being exported is used.
In the following discussion, we do not wish to imply that downstream communities are not food-limited, although this may be true. Rather, we will simply discuss the impact of an increased food supply on a previously food-limited community. We make the comparisons based numerical abundance, although biomass would be better; however, the general trends should remain the same because the observed increases in numbers are produced primarily by macrofauna and, thus, should indicate substantial increases in biomass as well. Finally, we compare meiofauna to macrofauna based not on size, but taxonomic position because most of the meiofauna are relatively large. Many gnathostomulids, for example, were retained on a 500 ~tm screen. Consequently, we compare permanent meiofauna with the combined values for macrofauna and temporary meiofauna, using taxonomy as the distinguishing characteristic.
An increase in food supply has produced two effects, a quantitative increase in total numbers and a relative change in the abundances of the various taxa. Absolute abundances of meio-and macrofauna are relatively low at both control and downstream stations compared to most continental shelf sites (see references in Table 3 ), rarely Elmgren (1976) 99.0 Mare (1942) 85.9 Guille & Soyer t1968) 86.0 (n = 6) [75.0-91.9] Thomassin et al. (1976) 94.7 (n = 10) [86.1-98.6] Wigley & McIntyre (1964) 96.1 (n = 10) [89.3-98.4] Mcfntyre (1961) 82.3 (n = 2) [73.9-90.7] Sanders (1960 ), Wieser (1960 98.9 Thomassin et al. (1982) 66.7 (n = 5) [53.6-98. (Gittings et al., 1984) , Powell et al. (1983) and Gittings et al, (1984) attributed the increase in total numbers at downstream stations to an increase in food supply. Low abundances at control stations suggest a food-limited situation. An alternative hypothesis would invoke differential predation pressure at control and downstream stations (e. g. Virnstein 1977 Virnstein , 1979 Bell & Coull, 1978) ; competition for space is rarely observed (e. g. Peterson 1977 Peterson , 1982 and certainly cannot be a limiting factor here (Gittings et al., 1984) . Our observations suggest that, if anything, predators such as fish are in higher abundance in and around the brine seep system than elsewhere. Nevertheless, most taxa are substantially more abundant at downstream stations than control stations. In addition, substantially higher macrofaunal numbers do not prevent a concomitant substantial increase in meiofaunal numbers even though predation by macrofauna on meiofauna probably is significant (e. g. Bell & Coull, 1978; Reise, 1979) . Food limitation at the control stations offers the better explanation (see also Yingst & Rhoads, 1985) .
Relative changes in abundance among the various taxa between control and downstream stations support this view. We divided the sandy-bottom stations into 3 groups, based on the cluster analyses, and compared the average composition of the three: stations dominated by thiobios (80-12, 80-25), control stations (80-15, 80-16) ; downstream stations nearest the canyon mouth but beyond the transition zone just below Cottonwick Rock (80-17, 80-19, 80-20) . Thiobios were dominated by the lower Bilaterian (Table 4) groups of meiofauna because, overall, these groups have a greater tolerance for sulfide (Powell et al., 1983) . Obviously, the lower Bilaterian groups exploit the food source in the canyon. One might expect that these groups should be important components at the stations below the canyon mouth. This is not the case. In fact, they account for only 5 % of the total biota, less than half as much as at the control stations and their numbers increase by only 1.6 times between control and downstream stations (Table 5) . Moreover, the abundance of nematodes, the second most numerous group of This suggests that meiofauna may be divided into two relatively independent groups in this area based on their response to increased food supply and the presence or absence of sulfide and that this division follows phylogenetic lines. The nematode/copepod ratio was above 1 only in the thiobios of the canyon. Raffaelli & Mason (1981) and Raffaelli (1981) proposed the use of the nematode/copepod ratio as a pollution monitoring tool, although Pequegnat & Sikora (1977) had employed it earlier. Coull et al. (1981) and Lambshead (1984) have disputed its usefulness. Nematodes exploit sulfide systems considerably better than copepods. Any factors, including various pollutants, which tend to increase sulfide concentration will increase the relative importance of nematodes. We suggest that much of the significance of the nematode/copepod ratio can be reinterpreted based on the relative importance of sulfide-tolerant organisms in the community. We point out, however, as did Gittings et al. (1984) , that this does not necessarily mean that these sulfide-tolerant organisms are thiobiotic, Copepods, and meiofauna in general, dominate the control stations, making up 65 % of the biota. This is a relatively low percentage compared to literature values (Table 3) . In most terrigenous sediments, permanent meiofauna account for over 90 % of all metazoans. Only carbonate sands such as those at the Flower Gardens yield percentages below about 70 %. The EFG control stations are fairly typical. Apparently, carbonate sands are exploited better by taxa comprising mostly macrofauna.
By any measure, however, the proportion of permanent meiofauna in the downstream stations is extraordinarily low. Macrofaunal taxa predominate. Even if the oligochaetes and archiannelids were considered meiofaunal (all annelids were lumped for the calculations in Tables 4 and 5), the remaining macrofauna would account for over half of all the metazoan biota.
A comparison of the control stations and the downstream stations shows that not all oxybiotic taxa increase in numbers equally (Table 6 ). Macrofaunal numbers increase about 7 times, whereas meiofaunal numbers increase only 3 times compared to control stations. Consequently, the change in dominance between control and downstream stations is produced by a relatively much larger increase in macrofauna in spite of a substantial increase in meiofauna. Crustacean taxa (tanaidaceans, isopods, amphipods) are the primary contributors. Each contributed less than 1% of the biota at control stations, but numbers downstream of the canyon mouth are ~-150 times control levels. In contrast, annelid numbers only double. Interestingly, this relative difference corresponds with the carbon isotopic composition of the biota. Crustaceans utilized the food produced in the brine seep sulfureta to a much greater extent than did the annelids ( Table 2) .
The trophic interaction between meiofauna and macrofauna has been controversial for over a decade. Gerlach (1971) and Witte & Zijlstra (1984) summarized evidence suggesting that macrofauna and meiofauna were more or less independent components of the community. Others, such as Bell & Coull (1978) ; Reise (1977) ; Kuipers et al. (1981) and Gerlach (1978) stressed the importance of atrophic link; viz. macrofauna exert a (McIntyre, 1969; Elmgren, 1976; Heip et at., 1982) ? Two explanations exist for the observed predominance of meiofauna at control sites and macrofauna at downstream sites. Either meiofauna monopolize the food supply when food supply is low such as at the control sites or the food delivered to downstream sites by hydrodynamic cropping is packaged such that it is more readily available to macrofauna. The correct choice between the two alternatives cannot be made using the present data, however a few observations are possible. The physical regime provides the opportunity for a dramatic increase in suspension feeders, which one might expect to be mostly macrofaunal, to exploit a suspended food source. The carbon isotope values suggest that the water-borne food is utilized by the crustaceans before it becomes part of the overall detrital pool used by the annelids for example. Much of the increased abundance of macrofauna at these stations involves these crustaceans. However, although the macrofaunal tanaids may be primarily suspension feeders, the amphipods and isopods are not and the suspension feeding Polychaeta increase hardly at all (Table  1) . Moreover, a dramatic increase in ostracods at downstream stations suggests that meiofaunal-sized organisms can exploit the new food source just as well. Consequently, the dramatic increase in abundance of macrofauna at downstream stations probably cannot be totally explained by a shift in food location and availability.
The data agree best with the views of Heip et al. (1982) and Elmgren (1976) that, when food availability is low, more of the energy flow will be through the meiofaunal compartment of the community. At the EFG, where meiofaunal taxa, on the average, are large, some nearly of macrofaunal size, such a phenomenon may be even more pronounced (see Warwick, 1984) . Consequently, the faunal distributions on the sandy bottom at the EFG brine seep are determined by sulfide and food supply. Whenever sulfide is present, the lower Bilaterian groups of meiofauna dominate. In the absence of sulfide, the relative proportions of macrofauna and meiofauna are determined by food supply. When food supply is low, as it probably is on most of the EFG at these depths, meiofauna, particularly the copepods, utilize a relatively large share of the available food. As food supply increases, the macrofauna dominate the community.
